INTRODUCTION
Humans and Other animals form useful visual representations of rapidly changing scenes. The visual system rapidly resets the segmentations of changing parts of a scene to prevent image smearing. This article explains how a neural network theory of early visual processes proposed by Grossberg and Mingolla (1985a, b, 1987) accounts for many of the data on visual persistence. The theory suggests that a key process governing these data is the time taken to reset a segmentation. We simulate reset dynamics that help to force a rapid return of the network to a state unbiased by prior segmentation in order to better process incoming data. We explain how hysteresis in the segmentation network is a rate-limiting factor in visual persistence, and show that properties of the hysteresis match key psychophysical data. Psychophysical studies of visual persistence have revealed four key sets of data, which are all explainable by the model.
• Persistence is inversely related to stimulus duration and to stimulus luminance.
• Illusory contours persist much longer than real contours and illusory contours do not obey the inverse relationship between persistence and stimulus duration characteristic of luminancebased contours.
• When subjects adapt to a stimulus of the same orientation as the test stimulus, persistence of the *Center for Adaptive Systems and Department of Cognitive and Neural Systems, Boston University, 111 Cummington Street, Boston, MA 02115, U.S.A. tTo whom all correspondence should be addressed. test stimulus decreases; but when subjects adapt to a stimulus of a perpendicular orientation to the test stimulus, persistence of the test stimulus increases.
• The subsequent onset of a masking stimulus greatly curtails persistence of a target stimulus.
Before presenting the details of model mechanisms, we briefly describe how the model addresses each of these data sets.
Inverse relation of persistence to luminance and to stimulus duration
Figure l(a), taken from Bowen, Pola and Matin (1974) , shows that, for each luminance curve, persistence is inversely related to stimulus duration. Except for very short stimulus durations, persistence is also inversely related to stimulus luminance. Similar results have been found by many authors (see Coltheart, 1980; Breitmeyer, 1984 for reviews) .
In the study of Bowen et al. (1974) , subjects were asked to match the perceived offset of a target stimulus with the perceived onset of a probe stimulus. The physical interstimulus interval between the target and mask stimuli provided a measure of the target's persistence. Long and Gildea (1981) argued that perceived offset is not a good measure of persistence because some parts of the stimulus may continue to persist beyond the perceived stimulus offset. Sakitt and Long (1979) and Long and McCarthy (1982) showed that when subjects were told to attend to any residual trace of the stimulus, and not just perceived offset, the duration of total persistence was directly related to stimulus luminance. 1089
